Involvement of a LysM and putative peptidoglycan-binding domain-containing protein in the antibacterial immune response of kuruma shrimp Marsupenaeus japonicus.
Lysin motif (LysM) is a peptidoglycan and chitin-binding motif with multiple functions in bacteria, plants, and animals. In this study, a novel LysM and putative peptidoglycan-binding domain-containing protein was cloned from kuruma shrimp (Marsupenaeus japonicus) and named as MjLPBP. The cDNA of MjLPBP contained 1010 nucleotides with an open reading frame of 834 nucleotides encoding a protein of 277 amino acid residues. The deduced protein contained a Lysin motif and a transmembrane region, with a calculated molecular mass of 31.54 kDa and isoelectric point of 8.61. MjLPBP was ubiquitously distributed in different tissues of shrimp at the mRNA level. Time course expression assay showed that MjLPBP was upregulated in hemocytes of shrimp challenged with Vibrio anguillarum or Staphylococcus aureus. MjLPBP was also upregulated in hepatopancreas after white spot syndrome virus and bacteria challenge. The recombinant protein of MjLPBP could bind to some Gram-positive and Gram-negative bacteria and yeast. Further study found that rMjLPBP bound to bacterial cell wall components, including peptidoglycans, lipoteichoic acid, lipopolysaccharide, and chitin. The induction of several antimicrobial peptide genes and phagocytosis-related gene, such as anti-lipopolysaccharide factors and myosin, was depressed after knockdown of MjLPBP. MjLPBP could facilitate V. anguillarum clearance in vivo. All the results indicated that MjLPBP might play an important role in the innate immunity of shrimp.